The prevalence of depressive symptoms cooccurring with hypomanic symptoms has not been quantified. Whether there is a greater likelihood for women to experience mixed symptoms has not been resolved.
M
IXED STATES-THE COoccurrence of manic and depressive symptoms-were recognized and described from the time of antiquity and by 19th century European psychiatrists. [1] [2] [3] The possibility of a patient experiencing simultaneous or closely juxtaposed symptoms of mania and depression is recognized by the inclusion of mixed states in the DSM-IV-TR. 4 However, there is currently a diversity of opinion and ongoing debate of what constitutes true "bipolarity," reflecting our limited understanding of the pathophysiology of this clinical syndrome. [5] [6] [7] The dynamic nature of a shifting symptom manifestation of mixed states, including mixed depression, degrees of "mixity," and temperament type contributing to illness polarity, is actively debated. [8] [9] [10] [11] [12] [13] Recent reports assess implications of mixed states for treatment and diagnostic approaches. [10] [11] [12] 14 A number of reports suggest that the number and severity of depressive symptoms during mania is a continuous vs a modal phenomenon. 8, [13] [14] [15] In addition, reports generally indicate that those patients with mixed states are likely to experience mixed states in future episodes. 16 A number of reports suggest overrepresentation of women among patients with mixed states. 8, 9, 11, 13, [16] [17] [18] To date, the majority of studies have focused only on mixed states meeting full manic criteria. 8, 10, 12, 14, 16, 19, 20 One mixed state that has received limited empirical study is mixed hypoma-nia, sometimes called dysphoric hypomania or hypomania with co-occurring depressive symptoms. Few reports provide prospective, real-time, empirical data assessing patients with bipolar disorder, although a number of reports focus on hypomanic symptoms co-occurring during depression in naturalistic clinical settings. [21] [22] [23] [24] [25] There are clear reasons why recognition of hypomanic symptoms co-occurring with depressive symptoms is clinically important. Patients with bipolar II disorder (BDII) may be misdiagnosed with unipolar depression because of lack of recognition of hypomanic periods. 23, 26 One contributor to misdiagnosis is the expectation that hypomania is predominantly euphoric. 4 ,27 A patient may not report mixed hypomanic states (eg, "energized depression") and may not be directly asked. Moreover, recognition of the presence of mixed symptoms in patients is important in making a treatment selection. 10, 14 Antidepressant monotherapy can be associated with an increased incidence of mood cycling or lack of response in patients with bipolar disorder. 28, 29 Appropriate recognition and management of all symptoms are crucial to improving the well-being of patients with bipolar disorder.
The Stanley Foundation Bipolar Treatment Network prospectively studied more than 900 patients for up to 7 years. The results of this report represent "real-time" prospective evaluation of well-characterized patients with bipolar disorder in a naturalistic follow-up study. The primary question was whether depressive symptoms were a rare or common event in those patients experiencing hypomanic symptoms. The hypothesis proposed was that mixed hypomania was more frequently experienced than euphoric hypomania by patients with bipolar disorder. The second hypothesis was whether more women would experience mixed hypomanic symptoms than men. (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) are fully described elsewhere. 30, 31 Briefly, patients provided written informed consent and volunteered for a naturalistic follow-up study in which clinical state and medications were prospectively assessed. All patients were diagnostically evaluated using the Structured Clinical Interview for DSM-IV. 32 All diagnoses were based on the DSM-IV-TR criteria set. 4 Patients were seen at least monthly, and ongoing medication changes were made based on need. At each visit, the Young Mania Rating Scale 33 (YMRS), the Inventory of Depressive Symptomatology-Clinician-Rated Version 34, 35 (IDS-C), the Clinical Global Impressions Scale for Bipolar Disorder, 36 and the National Institutes of Mental Health Daily Life Chart 37 were completed. Across 4 US and 3 international sites, interrater reliability was maintained ( values: YMRS, 0.7 and IDS-C, 0.85). During the study, more than 900 patients enrolled in the naturalistic follow-up study; patients enrolled in separately defined, open, and double-blind clinical trials were not included. 30, 38 This decision was based on the possibility of biasing the likelihood of co-occurrence of symptoms owing to the inclusion/exclusion criteria for a given study.
METHODS

Details of the Stanley Foundation Bipolar Treatment Network
In this study, clinical symptoms of mania and depression were collected prospectively in 908 patients with bipolar disorder. We included all naturalistic follow-up study visits at which both the YMRS and the IDS-C were completed, evaluating symptoms on the day of visit and for the preceding 3 and 7 days, respectively. The number of visits where only 1 of the scales was completed was fewer than 0.5% of total visits. There were virtually no visits missing both symptom scales.
To detect the presence of mixed hypomania, we used the YMRS and the IDS-C. Both scales have been extensively validated. [33] [34] [35] The YMRS is an 11-item, health care professional-administered test that has been in use since 1978. 33 The IDS-C is a 30-item inventory that quantitates the health care professional's evaluations of mood/cognition, anxiety/hypochondriasis, endogenous symptoms, and atypical features. The IDS-C is validated for patients with bipolar depression as well as major depression. 35 For purposes of this analysis, the definitions for hypomania (YMRS) and depression (IDS-C) were intentionally broad. A YMRS score of 12 or higher was considered reflective of at least mild hypomania (symptoms adequate to meet DSM-IV-TR hypomania criteria); a YMRS score of 15 or higher, moderate hypomania; and a YMRS score of 21 or higher, severe hypomania or mild mania. For the depressive evaluation using the IDS-C, mild depression was defined as a score between 15 and 24; moderate depression, an IDS-C score between 25 and 34 (symptoms adequate to meet DSM-IV-TR major depressive episode criteria); and severe depression, an IDS-C score of 35 or higher. Mixed hypomania was defined as meeting threshold criteria of a YMRS score of 12 or higher and an IDS-C score of 15 or higher.
The YMRS and the IDS-C contain directly overlapping items that might confound assessment of frequency of mixed symptoms (eg, decreased sleep could be due to either depression or hypomania). Therefore, analyses were also conducted eliminating the 5 items from the depression scale that overlapped with items on the mania scale. Items eliminated a priori on face value from the IDS-C for this purpose were 1 through 3 (insomnia questions), 6 (irritability), and 24 (psychomotor agitation). Analyses were conducted with these 5 items removed, maintaining a threshold for mild depression of a score of 15 on the IDS-C and during exploratory analyses varying the thresholds for minimum depressive symptoms. A regression model on the data suggests a cut point of 12 is "equivalent" to 15 on the full IDS-C; the sensitivity was 97% with a specificity of 94%. To further assess the characteristics of the IDS-C and the modified IDS-C (overlapping items removed), a Pearson correlation was completed demonstrating good correlation (r=0.98; df=906; PϽ.001). To more formally assess which items from both the YMRS and IDS-C shared instrument overlap, a factor analysis with all items was completed for descriptive purposes. The only items that showed cross-instrument loading were the same items identified a priori, IDS-C items 1, 2, 3, 6, and 24.
All statistical analyses were performed with SAS version 8.2 (SAS Institute, Inc, Cary, NC). The primary analyses were of repeated measures. These used the dichotomized indicator of depression (IDS-C scoreՆ15) as the dependent variable and the dichotomized indicator of hypomania (YMRS scoreՆ12) as the independent variable. These analyses were performed using generalized linear mixed-model regression specifying binomial error (SAS GENMOD). Study week was included as a linear covariate to control for general improvement over time in both mania and depression. To assess if sex was associated with a greater likelihood of experiencing mixed hypomania, a repeated-measures analysis was completed. Analyses were conducted including sex as an additional independent variable to test for both main effects and interactions of sex by hypomania. Follow-up analyses are reported stratified by sex. Analyses were also performed to evaluate whether the likelihood of depression varied with the severity of hypomania. These used a 4-category classification of the YMRS scale based on YMRS threshold scores of 12, 15, and 21, representing clinical judgments of not significant, mild, moderate, and severe hypoma-
WWW.ARCHGENPSYCHIATRY.COM 1090 nia or mild mania. Repeated-measures logistic regression analyses were conducted evaluating both linear and quadratic (nonlinear) components of severity. The same statistical methods were applied to analyses of the modified IDS-C from which 5 overlapping items were removed. Because no generally accepted cut points for clinically significant depression exist for the modified IDS-C, analyses were done using several alternative thresholds to ensure that results presented herein were not artifacts of the chosen value.
RESULTS
PATIENT DEMOGRAPHICS AND DURATION OF FOLLOW-UP
A review of the database identified 908 naturalistic follow-up study outpatients (women=507; men=401) with bipolar I disorder (BDI) (n = 681); BDII (n = 187); bipolar disorder not otherwise specified (n=18); or schizoaffective, bipolar type disorder (n = 22) who experienced a visit where the YMRS and IDS-C were both completed. The mean ± SD age was 41.16 ± 11.61 years. Over a period of almost 7 years, the median follow-up was 16 months and the mean ± SD was 22.9 ± 20.9 months. The sample by diagnosis, type of visit, and sex is shown in the Table. PATIENT VISITS
The portion of the Stanley Foundation Bipolar Treatment Network database used for these analyses was made up of 14 328 patient visits. The median number of visits was 17 and the mean ± SD was 22 ± 17.7. Examining the 25% to 75% middle quartiles of the population, the mean (range) number of visits was 28 . Figure 1 shows the overall distribution by visit of clinical symptoms. Visits by patients with depression only (visits = 4925) composed 34.4% of the total; visits by patients with hypomania (visits=1044) made up 7.3%; and visits by patients with euthymia (visits = 8359) made up 58.3%. Of these subjects, 392 patients accounted for 1044 visits in which a diagnosis of hypomania was made.
VISITS BY PATIENT NUMBER
Of all visits by patients with hypomania, 596 visits by 277 patients met criteria for mixed hypomania (ie, 57% of all visits by patients with hypomania or 4.2% of total visits). Only 5 of this group of 277 patients contributed more than 10 visits with mixed hypomania to the total; thus, no single or small group of individuals determined the outcome. In total, these 277 patients contributed 5671 visits to the database; of these visits, 44% involved depression; 5%, hypomania without depression; 11%, mixed hypomania; and 41%, euthymia.
PATIENT DISTRIBUTION BY VISIT TYPE
The Table provides information on the types of visits this group of 908 patients experienced. Five hundred sixteen patients (57%) experienced no visits where hypomanic symptoms were reported or observed, and 392 patients (43%) experienced a visit where hypomanic symptoms were reported or observed. Over the course of follow-up, a majority of patients who experienced a visit where hypomanic symptoms were reported or observed had at least 1 visit where mixed symptoms were reported or observed (277/392 or 71%). 
BDI VS BDII
Reviewing the Among patients with BDI, 323 experienced at least 1 visit with a YMRS score of 12 or higher and 223 of these individuals also experienced a visit with mixed symptoms reported or observed, while for patients with BDII, 55 experienced a visit with hypomanic symptoms reported or observed and 42, a visit with mixed symptoms reported or observed (Table) . If a patient experienced hypomanic symptoms, having BDI or BDII did not predict an increased likelihood of mixed symptoms ( 2 1 =1.2; P=.27). Thus, when hypomanic, the probability of experiencing mixed symptoms was the same for patients with BDI or BDII.
RELATIONSHIP OF DEPRESSION TO HYPOMANIA SEVERITY
To evaluate if the frequency of depressive symptoms changed with increasing severity of hypomanic symptoms, a frequency chart was constructed. The frequency of depressive symptoms was generally similar across all categories of hypomanic symptom severity. For the total 1044 visits with a YMRS score of 12 or higher, for patients with mild hypomania (YMRS score of 12-14), concurrent depressive symptoms made up 53% (293/553) of visits; of those with moderate hypomania (YMRS score of [15] [16] [17] [18] [19] [20] , 66% (207/314) had visits with concomitant depressive symptoms; and of those with severe hypomania or mild mania (YMRS score Ͼ20), 54% (96/177) had visits with depressive symptoms . Depressive severity and hypomanic symptom distribution were not significantly related. Thus, the severity of depressive symptoms was not significantly greater as a function of more severe hypomanic or manic symptoms for the group overall. Figure 2 shows the likelihood of depression was significantly greater for women (72%) than men (42%) experiencing hypomanic symptoms ( 2 1 =11.46; PϽ.001). For women in 7244 visits with no hypomanic symptoms (YMRS score Ͻ12), the probability of depressive symptoms (IDS-C score Ն15) was 41%. For women in 515 visits with hypomanic symptoms, the probability of concurrent depressive symptoms was 72% ( 2 1 = 36.6; PϽ.001). For men in 6040 visits with no hypomanic symptoms, the probability of concurrent depressive symptoms was 32% and in 529 visits with hypomanic symptoms, 42% ( 
THE EFFECTS OF SEX ON MIXED HYPOMANIA AND DEPRESSION
SEX RELATIONSHIP OF DEPRESSIVE SYMPTOMS TO HYPOMANIC SEVERITY
For women, the probability of experiencing depressive symptoms (IDS-C scoreՆ15) varied with the severity of hypomania: no hypomania, 41%; mild hypomania, 66% (YMRS score 12-15); moderate hypomania, 81% (YMRS score [15] [16] [17] [18] [19] [20] , and severe hypomania/mania, 67% (YMRS score Ն21). Because of the increase of mixed symptoms through moderate hypomania followed by a decrease at more severe hypomania levels, this bell shape was analyzed using a quadratic equation to model the nonlinear change ( 2 1 =13.1; PϽ.001). Thus, for women, the probability of a depressive component increased significantly with the severity of the hypomania, then decreased during the most severe symptoms.
For men, the probabilities of experiencing depressive symptoms at a given level of hypomania were: no hypomania, 33%; mild hypomania, 38%; moderate hypomania, 44%; and severe hypomania/mania, 48%. This relatively shallow increase could be modeled linearly, supporting a symptom-related increase in mixed symptoms ( 2 1 =6.7; P=.01). The overall test for sexϫseverity (4 levels) interaction was significant ( 2 3 =12.09; P =.007).
EFFECT OF SYMPTOM SCALE OVERLAP ON SEX DIFFERENCES
To evaluate if the identification of mixed symptoms could be an artifact of overlapping identical items on the YMRS and IDS-C, analyses were done with 5 questions eliminated (modified IDS-C, see "Methods" section). Using the same threshold of 15, the finding of a sex-specific association of mixed hypomania in women remained significant (PϽ.001).
As illustrated in Figure 3 , for women, the probability of depressive symptoms, using a cut point of 12 or greater on the modified IDS-C, was 41.8% when the YMRS score was lower than 12 and 64.1% when the YMRS score was 12 or higher ( 2 1 =21.58; PϽ.001). Assessing the distribution of symptomsusingthemodifiedIDS-C,fornohypomania,there was a 42% chance of experiencing depressive symptoms; for mild hypomania, 59%; for moderate hypomania, 70%; and for severe hypomania or mania, 61%. Because of the non- linear changes in depressive symptoms with increasing hypomania, a nonlinear model was used to model the whole curve ( 2 1 =6.81; P=.009). The probability of women experiencing mixed symptoms was also significant for threshold cut points on the modified IDS-C of 11, 9, and 6.
A factor analysis was conducted to assess which IDS-C items on the full scale were associated with an elevated YMRS score for women. The result found no specific item(s) was responsible for the mixed hypomanic symptoms of depression. Women endorsed items throughout the IDS-C when experiencing hypomania vs endorsing only a few specific items when experiencing hypomania. This suggests for women an overall higher likelihood of depressive symptoms during periods of hypomania.
Similar analyses were carried out for men to assess for scale overlap effects. For a modified IDS-C threshold of 12, no association was found between depressive symptoms and an elevated YMRS score for men ( 2 1 =0; P=.95). A similar pattern was observed using the modified IDS-C with cut points of 15, 12, 11, 9, and 6. For men, using the modified IDS-C, for no hypomania, there was a 33% chance of experiencing depressive symptoms; for mild hypomania, 34%; for moderate hypomania, 35%; and for severe hypomania or mania, 34%. Thus, for men, this relationship was linear and flat, showing no evidence of greater or lesser likelihood of mixed symptoms with increasing severity of hypomanic or manic symptoms.
In contrast to women, a factor analysis found that for men, only 2 of the IDS-C items on the full scale were associated with the elevated YMRS score. These 2 items, item 6 on irritability and item 24 on agitation, were eliminated on the modified IDS-C because of direct overlap with the YMRS. Thus, for men, unlike women, there were limited and specific items responsible for the mixed hypomanic symptoms of depression. The result of this factor analysis illustrates why men did not show evidence of greater or lesser likelihood of mixed hypomania when the modified IDS-C was used. These results suggest that for men there is overall no significant association with hypomanic and depressive symptoms, but men are likely to be irritable and agitated when hypomanic.
A significant interaction by sex was found when evaluating the clinical symptoms of women and men using the YMRS and the modified IDS-C threshold of 12 ( 2 1 =12.89; PϽ.001). While men had more visits overall with a YMRS score of 12 or higher (529/6569 or 8.1%), men had a lower number of visits with both a YMRS score of 12 or higher and a modified IDS-C score of 12 or higher (183/529 or 35%). While women had only 6.6% (515/7759) of all visits with a YMRS score of 12 or higher, a higher percentage included visits with an elevated modified IDS-C score of 12 or higher (330/515 or 64%). Assessing all visits with a YMRS score less than 12, men experienced 33.1% (1998/ 6040) of visits with a modified IDS-C score of 12 or higher, while women experienced 41.8% (3026/7244). These results support that women are more prone to depressive symptoms as well as mixed symptoms.
OTHER FINDINGS
The database was evaluated for other evident trends. There was a linear trend of decreasing likelihood of observing depression over time ( 2 1 =39.2; PϽ.001). In other words, in earlier visits for a given patient, depressive symptoms were generally more likely to be observed. A similar trend was observed for hypomanic symptoms where lower symptom scores were noted in later months of observation ( 2 1 =15.2; PϽ.001). This decline was linear and interaction of the trend with fixed effects (eg, sex) was nonsignificant (PϾ.20). Thus, the effect of time was modeled as a covariate only.
COMMENT
In this sample of naturalistically treated patients with bipolar disorder, at visits where hypomania or mania was observed, 596 (57% of hypomanic visits) met the a priori criteria for mixed hypomania. The results presented herein, encompassing more than 14 000 visits, indicate that prominent depressive symptoms can occur during hypomania. The results suggest that mixed hypomania is a common, identifiable, and significant component of the bipolar spectrum and that it should be within the differential diagnosis of patients with either depressive or hypomanic symptoms. To our knowledge, this study shows for the first time the co-occurrence of hypomanic or manic and depressive symptoms collected prospectively in a large cohort of wellcharacterized patients with bipolar disorder.
Patients with BDI were significantly more likely to experience hypomania than patients with BDII. Though a diagnosis of BDI or BDII did not predict a greater likelihood of experiencing mixed symptoms at a given hypomanic visit, these results support the overall clinical impression that patients with BDI experience hypomania and mania more frequently than those patients with BDII. Evaluating those patients (n = 277) who experienced a mixed hypomanic visit, it was observed that they were generally more likely to experience mixed visits than purely hypomanic visits. This observation is in line with other prospective studies suggesting a degree of consistency from episode to episode. 16, 39 To assess potential subpopulations more susceptible to mixed vs classic hypomania, sex analyses were com- pleted. In the present study, the probability for women of experiencing mixed symptoms was greater than 70% when a woman experienced hypomania (PϽ.001). For a man, the probability was greater than 40% when he experienced hypomania (PϽ.02). The interaction of depression during hypomania by sex was highly significant (PϽ.001). Our results support data from others reporting that more women than men were diagnosed with mixed symptoms. 8, 9, 11, 13, [16] [17] [18] However, other studies have not found this sex bias. 40, 41 To our knowledge, this is the first study to definitively show a significant predominance of mixed symptoms for women.
While a female predominance has been observed for full mixed episodes, the majority of previous studies focused on full manic or mixed episodes, not mild and moderate hypomanic states. Using the full IDS-C scale, our results showed a linear increase for men with severity of hypomania (P= .01) and a nonlinear increase of mixed symptoms for women (PϽ.001). In this prospectively observed cohort, the rates of mixed symptoms for women actually increased with the severity of hypomania and then decreased at the most severe symptom levels consistent with severe hypomania or mild mania. As might be expected with the greater likelihood for women to experience mixed states, the sex interaction by level of hypomanic severity was significant (PϽ.007).
To assess potential confounds of instrument overlap, 5 overlapping items of the YMRS and the IDS-C were identified a priori and analyses of sex differences were conducted. When these items were removed from the IDS-C for assessment of women and men, the significant finding of the co-occurrence of hypomanic and depressive symptoms in men was no longer present. This significant finding for men was not found when thresholds lower than 15 for the IDS-C were also analyzed. In contrast, the finding for women of a high probability of cooccurring hypomanic and depressive symptoms continued to be significant with the relatively high threshold of 15 and at lower thresholds as well (eg, YMRS score Ն15 and modified IDS-C score Ն12; PϽ.001).
Further item analysis showed the cross-instrument items of irritability and agitation accounted for the initial significant finding of an increased probability of depressive symptoms co-occurring during hypomania/ mania for men. When these overlapping items were removed, there was no longer an association of hypomania and development of mixed symptoms for men (P=.95). For women, item analysis found no specific items supported the finding but rather depressive symptoms were weighted throughout all items. The association for women of hypomania and development of mixed symptoms was significant with overlapping items removed (PϽ.001). Similar to findings using the full-scale IDS-C, assessment using the modified IDS-C found that women experienced mixed symptoms increasingly with more severe hypomania and then at a somewhat lower level at the most severe hypomanic or mild manic symptoms levels (P=.009).
These results suggest further consideration of item overlap is needed before results from 1 scale are judged independent from another in the same trial; scoring high on a depression scale for a man experiencing mania may only reflect the severity of the mania and not the presence of a mixed state. Recent acute mania treatment studies have reported on mixed populations without consideration of this potential confound.
In sum, results using all mania and depression scale items to assess symptoms found an elevated probability for both sexes of experiencing mixed symptoms when hypomanic. A significant interaction by sex was noted, supporting that women are particularly likely to experience mixed symptoms. Further assessment of crossinstrument interaction found the probability of mixed symptoms for women was significant regardless of depressive symptom threshold, and for men, the phenomena was based on elevated irritability and agitation only.
DIAGNOSTIC AND PROGNOSTIC IMPLICATIONS
The results of this study support the observations by others that the presence of mixed symptoms in patients with bipolar disorder is common and often underrecognized. 11, 13, 15, 25 Mixed hypomania must be considered in the differential diagnosis of a number of psychiatric conditions, and particularly major depression. Although a link between hypomanic and mixed symptoms is less obvious in men, the presence of hypomanic symptoms in women and irritability or agitation in men should raise the possibility that the patient with depression may diagnostically fall in the bipolar spectrum.
Mixed hypomania exists on a spectrum of severity continuous with DSM-IV-TR criteria for a mixed episode. 27 The prognosis in patients with mixed episodes is less favorable. The duration of episode is longer and rate of recurrence is higher across a number of studies assessing mixed episodes meeting DSM-IV criteria. 20, 39, 40, 42, 43 Patients with mixed symptoms may also be at an increased risk for suicide. Goldberg et al 44 reported that suicidality is linked with dysphoric mania and may be, in fact, a marker for the disorder. In 1 study, Dilsaver et al 45 reported that 54.5% of patients with mixed mania were suicidal vs only 2% of those without dysphoria. Furthermore, other Stanley Foundation Bipolar Treatment Network data suggest that a patient who has a history of suicidal ideation or attempts should be assessed for the possibility of a mixed state. 46 The DSM-IV-TR defines bipolar disorder, mixed, as having met criteria both for a manic episode and for a major depressive episode nearly every day for a 1-week period. 4 Bauer and colleagues 13 noted that the DSM-IV criteria for mixed episode have become more restraining, limiting the diagnostic criteria to those who meet criteria for a full major depressive episode and mania, such that the possible occurrence of dysphoria (mixed symptoms) during hypomania was not recognized. Essentially, the current criteria set does not include the large number of patients described in this study who endorse subthreshold depressive symptoms during a hypomanic episode and, importantly, DSM-IV-TR does not highlight the possibility of mixed hypomania. Recent studies have also focused on the co-occurrence of subsyndromal manic or hypomanic symptoms during predominantly depressed episodes in patients with bipolar disorder (depressive mixed states). [21] [22] [23] [24] [25] The concept that mixed (REPRINTED) ARCH GEN PSYCHIATRY/ VOL 62, OCT 2005
